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Jevelopment and performance evaluation of a manual fruit harvester
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Abstract:

The conventional methods used for harvesting [ruits are crude, laborious and

time consuming, The fruit harvesting systems employing vibratory mechanism and mechanical
harvesting prevalent in the advanced countries cannot be adopted in Indian conditions.
With a view of simplifying the fruit harvesting operation, 2 manual fruit harvester was

developed and tesied.

Three types of blade viz. corved blade, V-shaped blade and scissor

type blade were fabricated and attached with the harvester. The field capacity and pood
fruit percentage by the three blades were determined for five important fruoit crops. The
combination of V-shaped harvester for pomegranate fruit gave maximum field capacity. The
good fruit percentage was found to be more in lime. Guava was subjected to maximuom

damage due to ils soft and smooth skin.
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ntroduction

India has varied climatic zones and almost
il types of fruits are grown. The fruit production
n India was 40.05 million tonnes (mango 10.50,
yanana 10.32, citrus 4.26, apple 1.32, pineapple
1.95, papaya 158, sapota 0.63, litchi 0.45 and
qapes 0,97 t) during. 1997-98 and :rankf:d as
jumber two in world after China (Mandhar, 2000).
The major tropical and subtropical fruits grown
wre mango, banana, citrus and guava and the
najor temperate fruit grown is.apple. The other
tuits of economic importance are grapes,
jomegranate, litchi and pine apple.

Fruits form a considerable part of human
consumption. As it is a major food item, the
damages occurring to fruits during harvesting
should be avoided. Harvesting of fruits need
adjustments with nature of fruits, stage of matarity
and ripening, the purpose for which it is required
and the distance it has to transverse before
consumption, Fruits may be harvested at fully
ripened stage, if they are needed for  spol
consumption.. All fruits cannot be harvested at
fully ripened stage. Damaged fruits lead to post
harvesting losses. Some fruils give the indication
of full maturity unly when the tree-ripe fruits
fall to the ground while others may do so by
colour ' changes.

In general, harvesting aids result in only
moderate or small increase in productivity and
they sometimes represent substantial investments.
When several workers use the same equipment,
the rate of eutput for the entirc operation is

usually limited by the slowest. Machines for
individual workers may give grealer average
outputs but are more costly. Many fruit crops
do not mature uniformly. Several pickings are

required to obtain maximum yields, selecting

only the mature products each time. If such
a crop is to be harvested mechanically, some
characteristic that is related to maturity and
identifiable by a machine must be found. Selectivity
in hand harvesting is often based upon visual
evaluation of size, colour and -shape or an
intuitive integration of these factors. With most
crops it is different to achieve machine selectivity
comparable with hand selectivity, The ideal

situation for mechanical harvesting is to have
.all or most of the crop ready to harvest at one

time. Minimizing damage to easily bruised fruits
is. an important consideration in designing a
harvester and the associaled handling eguipment.

Mec Birney (1967) made a highest adjustable
picking platform machine. The machine was
the adoption of a sell-propelled machine with
adjustable height platform for picking. A fork
lift attachment was added for lifting the cabin
a few inches off the ground and carrying it
along. A bucket with quick emptying bottom
was mounted on the frame work of the picker
platform to reduce the frequency of emptying.
Such adoptions increased the extensive use of
the machine,

Roy and Smith (1963) reported a latest
aid to harvest the fruits, which is a three wheeled
vehicle. The essential part of which is a moving
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Table 1. Performante of fruit harvesters

Field capacity, kg hr!

~ V-shaped blade

Manual harvesting

_Scissor type blade .

~ Curved blade

Fruit

164
183
152
13.1

17.1
189
159
199 208
136

16.6
179
163
19.6
129

173
186
163
192
127

180
199

159°
197
142

19.0
192
16.0
02
41.1

183
19.6
16.6
220
14.6

183
187
16.1
247 .
145 °

19.1
212
199
24.7
139

209
179
221
16.0

202

Good fruit percentage

V-shaped Eiaq!c

20.7
219
183
239
152

221

19.6'
252
156

211

18.7 -
2001~
18.0 .
215
13.1

179
198
" 181
209

128

o8l
2167201
“17.8

216

136

185
173
21.9-
13.9

Mango
Pomegranale
Lime

Guava
Sapota

- Curved blade -

Manual harvesting

Fruit

380
63.0
703
202

60.1

63.5
595
721
183
863 90.L.

61.6
. 56.1
69.7
© 702

532
60.7.
716

892

0.7,

8L1.
793

86.1
192
891

796
785
853 -
186
902

Scissor type blade
86.5
89.2
803
97.0

8L.0

850

83.1
865

906 .
A

854
89.8
a2l
912
- 99.6

83.6-
79.7
963 -
97.5
99.0

90.1

906

91.7

96

'963 928

902
90.3
- 982

812
806 906
" 881
836

80.1
821
- g7s
887

799 872

79.1
815
892
96.1

886

§73
789
-836
061 =
935

Pomegranate

Lime

Mango -
Guava
Sapota
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chassis supporting a boom and hoisy.;
The vehicle travels siraight déwn ad’
row, guided by a pair of discs fitte

ahead of front wheel.. Prcllmm-m

‘lests “have 'shown lhaL thc amour,

of fruits which can be ‘picked by
the machine with single operator ca;
substantially".exceed that -picked i
the samec ‘time by thé  conventions|
laddér, bag and “yield “box ‘method
Except ‘while ndjuslmg ‘his “position,
the operator has ‘both Rands_ free for

- picking. He snips, Lfm frmt off the
tree and drops itinto a furmel between
"hls legs. Frqn; there the: fruit will

be moved automatically to a bin on
the platf{:rm

Monroe and Levin [1 967) madc
an investigation to develop a con-
tinuous blue berry harvester which
would move down rows of blue berries
at a speed of 0.8 kmh:'- and .requires
only a driver and other two workers.
Mehischan and Canavarta (19 '}'J de-

. veloped a method o harvest Valencia
,oranges, seleclweiv Fiexlblf: curved

“fingers” of predel rmined_ curv,a’lure

“and stiffness. wer: used as pmktng

eleménts.  The ..u:iung urut was
ﬂuppnned hy a p}smﬂnmg I[lﬂi.‘.hﬂ'

_nmn on a self” pmpelled camer

Sunnar and Hedden (1932]

introduced a hydrzulic cutter for
. harvesting tree. fruits . especially for
+ pineapple and banana. ‘This could

be operated by hand , pump. .or,. by

. gear pump driven by portable engine.

The cutting blade operated. by the

ram were connecied fto nna end ‘of

a long extendible a‘lum;mumT pafe
and_the pump was “attached io nther
end. ' The total weight of the Cufter
was 6 kg with hand ﬁump and 2

'_,'Lg wﬂh engmt, dnw:n pump attachad

Tnicmg :.ntl::- cunmderauan,.- of
all the above facts and the megha-
mz.aunn level in our counu:-,r, Atyis
not desirable to develop a mtchamcal
fruit harvester. Itis the best to dew.lnp

_a simple manual fmﬂ harvester and
" hence opted for the ch oice of deve]upmg

a manual friit hmvesler w:th fnlr
lowing objectives.
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Fig.1 Curved Blade

Fig.2 V-Type Blade

Fig.3 Scissor Type

Minimization of damages to fruits while
harvesting,

Minimization of labour cost

Minimization of drudgery of labour.

aterials and Methods
scription of the prototype developed

The prototype developed was a manually
- pperated one which consisted of a blade, an
duminium pipe and a circular ring with net.

ilade

It refered to the cutting portion of the
larvester. It is to be very sharp for easy fruit
emoval, Blades were of various types depending
pon the shape.
1) Curved blade (Fig.l)
1) V-shaped blade (Fig.2)
3) Scissor type blade (Fig.3)

i) Curved blade
Curved blade was further classified based
m the included angle provided for culting.

i} Curved blade with included angle of 120°
3 Curved blade with included angle of 150°.

The above lwo blades have a curvilinear
wrface and they are grinded sharply. along the
mitting edge. The cutting edpe removed the fruit
‘rom its stem. The blades were normally provided
vith the following dimensions,

S.  Particulars Head Internal  End
No. portion  portion  portion
(mm) (mm)  (mm)
1. Curve with 70 30 50
included angle
of 120°
2. Curved blade 70 50 50
with included

angle of 150°

it} V-shaped blade

V-shaped blade consisted of a central
vertical portion, at the top of which lie the
V-shaped cutting portion on either side. The
cutting edges were sharpened for easy fruit
detachment. They were at an angle of 45° to
the vertical portion. The blades were provided
with the following dimensions.

Central fixed portion - 100 mm
Side cutting portion on cither side - 100 mm

iif) Scissor type blade

Scissor type blade consisted of a pair of
arms which were hinged at a central point
providing sufficient space for cutling edge and
handling portion. The cutting edzes were sharpened
along with opposile sides for perfect culling,
The dimensions of cutting arm and handle were
200 mm and 120 mmn respectively.
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2. Alumininm pipe

The length of the aluminimum pipe ranged
between 3000 to 3600 mm. The highest was
such that the fruits spread over the enlire canopy
of the trec can be harvested without any difficully.
The aluminium pipe is of less weight compared
to other holding means like bamboo, efc., At
the end of the pipe, a circular ring was attached
for collecting the fruit. It was of light weight
so that plucking of fruits was easicr. The diameter
and the length of the pipe were 25 mm and

3000 mm respectively.

3. Circular ring with net

The circular ring was attached at the end
of the aluminium pipe. It was made of 6 mm
diameter mild steel rod, Its perimeter was about
1750 mm. A mild steel rod was bent into circular
shape and the two ends of the bent ring were
flattened for fixing it with the aluminium pipe.
The blades were fixed at the top most position
of the circular ring. A net was wound around
the circular ring to collect harvested fruits.

Principles of harvester developed

The fruit harvester developed works on
the principle of manual harvesting. The force
was transferred to the blade manually through
the aluminium pipe. A single labour is sufficient
for harvesting the fruits. An aluminium pipe
of Jength 3000 mm facilitated the plucking of
fruits spread over the éntire canopy of the tree.
As the fruits could be easily visvalised, ripened
fruits alone can be picked which increased the
efficiency of operation.

Field evaluation

The fruit harvester developed was field
evaluated at TNAU orchard. Three types of
blades viz. curved blade, V-shaped blade and
scissor type blade were attached with the harvester,
The plucking of fruits was carried out individually
and the field capacity and the damage were

measured simultaneously for the above three types
of blades (Table 1).

Statistical analysis

‘Based on the observations.of the perform-
ance of the three blades in terms of field capacity

K. Rangasamy, M.Muthamilselvan ad I.P. Sudag:

and good [ruit percentage, the factorial randomize
block design (FRBD) was ftried 1o know th
suilability of blade. These three blades wer
compared with the manuval picking also.

Results and Discu ssimi

The field capacity and good fruit percentag:
for the various fruit harvesters were estimaled’
for live important fruit crops of South India
(Table 1). The fruit trees selected for evaluating
the harvester performance were mango, guava,
sapota, pomegranate and lime. Among the various
type of harvesters tested for field capacily, the
V-shaped f{ruit harvester was found to be the
best one. However the field capacity of all
the three fruit harvesters were more than tha
of manual picking. Among the fruits, pomegranate
gave more field capacity for the various harvesters
tried whereas lime has yielded poor performance.

‘Hence a combination of V-shaped harvester and

for pomegranate fruits gave maximum field capacity,

In the case of good fruit percentage also
the V-shaped harvester dominated over the other
harvesters tested. The good fruit percentage was
found to be more in.lime. This may be due
to the reason that the lime -is covered by a
hard skin, compared to other fruits harvested.
Guava was subjected to maximum damage due
to its soften and smooth skin.
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